Characterization of protein tyrosine phosphatase SH-PTP2. Study of phosphopeptide substrates and possible regulatory role of SH2 domains.
The src homology 2 (SH2) domain containing protein-tyrosine-phosphatase SH-PTP2, was over-expressed in Escherichia coli for a kinetic study employing a set of synthetic 13- to 14-mer phosphopeptide substrates. The full-length SH-PTP2 protein, as well as a truncated form, lacking the two amino terminus SH2 domains (SH-PTP2(delta SH2)), exhibited Michaelis-Menten kinetics, and demonstrated striking substrate preferences on phosphopeptides having sequences based on sites of intracellular protein tyrosine phosphorylation. For example, while a KM of 59 microM and kcat/KM of 1.1 x 10(5) were obtained using SH-PTP2(delta SH2) and PDGFRY1021, a phosphorylation site within the platelet-derived growth factor receptor, other peptides revealed no detectable phosphate release. PDGFRY1009, modeled after a sequence identified as an in vivo binding site for SH-PTP2, was also a good substrate for this enzyme. The truncated form, lacking the SH2 domains demonstrated higher catalytic efficiency than the full-length enzyme. Interestingly, soluble SH2 domains were found to inhibit the catalytic activity of SH-PTP2 in a concentration-dependent manner. There was also evidence of a non-phosphotyrosine-mediated association between the two domains. These observations suggested that the SH2 domains have a direct role in regulating the catalytic activity of SH-PTP2.